The aim of the present study was to investigate a two-step procedure as well as the effect of two types of cytokinins in the pretreatment and shoot induction media on in vitro adventitious shoot regeneration of pear leaf explants of 'Carrick' pear. The experiment was arranged in a completely randomized design with five replications per treatment. Fully expanded healthy leaves were explanted onto shoot 
Rev. Elet. Cient. UERGS, v. 3, n. 1, induction medium (SIM) following a pretreatment in liquid medium (PLM) . Both media were supplemented with thidiazuron (TDZ) or 6-benzyladenine (BA) 
Introduction
Pears are the most imported fruits by Brazil. This is due several problems such as excessive tree vigor, floral abortion, lack of rootstocks and adapted cultivars to Brazilian edaphoclimatic conditions (FACHINELLO et al., 2011) . However, 'Carrick' pear has shown good crop potential under this conditions and it already has some rootstock op-tions available (PASA et al., 2012; PASA et al., 2011) but further genetic improvement might be necessary in order to achieve competitive yields. The aim of the present study was to investigate a two-step procedure as well as the effect of two types of cytokinins in the pretreatment and shoot induction media on adventitious shoot regeneration of pear leaf explants of 'Carrick' pear
Material and Methods
Leaves of in vitro-cultured 'Carrick' pear growing in MS medium (MURASHIGE; SKOOG, 1962) were used as source of explants.
Fully expanded healthy leaves were excised from 3-week old shoots and the petiole was kept. Each leaf was wounded by making 4 cuts transversely across the midrib with a scalpel. Then they were ex-Rev. Elet. Cient. UERGS, v. 3, n. 1, p. 238-248, 2017 planted abaxial side down either onto a semi-solid SIM following PLM, or directly onto semi-solid SIM.
The PLM consisted of WPM (Wood Plant Medium) (LLOYD; MCCOWN, 1981) macro-and micronutrients, supplemented with 30 g dm-3 sucrose, 0.2 mg dm-3 NAA and either 2 mg dm-3 TDZ or 2 mg dm-3 BA. The basal SIM consisted of WPM macro-and micronutrients, supplemented with 30 g dm-3 sucrose, 0.2 mg dm-3 NAA, 2 g dm-3 de gelrite. The pH was adjusted to 5.6 before autoclaving for 20 min at 121ºC. For pretreatment, explants were disposed into Erlenmeyer flasks containing 100 ml of PLM that were wrapped on the top with aluminum foil and then incubated in the dark for 16h with constant shaking (125 rpm) at 25 ± 1°C. After that, they were transferred to SIM, containing either 3 mg dm-3 TDZ or 3 mg dm-3 BA, and returned do the dark for 4 weeks at the same conditions described before. Some treatments were transferred directly to SIM. Each Petri dish contained 25 ml of medium. In the fifth week, explants were transferred to the growing room at 25 ± 1°C, with a 16/8h (light/dark) photoperiod (cool white fluorescent tubes, 42 μmol m-2 s-1). Then, in the seventh week they were transferred to fresh SIM, supplemented with 5 mg dm-3 2-isopentenyladenine (2iP). Explants were sub-cultured to fresh medium with the same composition every 15 days.
After 10 weeks, the percentage of regeneration and the number of shoots per explant was recorded. The experiment was arranged in a completely randomized design with five replications (eight explants each) per treatment. Data on the percentage of regeneration and number of shoots per explants were transformed as arcsin square root and square root (n + 0.5), respectively, to provide a normal distribution. Treatment means were compared using analysis of variance significance was tested at P ≤ 0.5. Differences among means for significant effects were tested by Fisher's protected least significance difference test (LSD).
Results and Discussion
After 3 weeks of dark incubation, white nodular callus arose mainly from the wounded edges of the explants. The first adventitious shoot appeared after 4 weeks ( Figure 1A ). Most shoot development appeared to arise from callus ( Figure 1A ) rather than by direct organogenesis ( Figure 1B ). Table 1) . (Table 1) . Adventitious shoot regeneration from leaves of some pear varieties has been reported when TDZ (SUN et al., 2011 , BELL et al., 2012 
Conclusion
The results show that the two-step procedure PLM [2 mg dm-3 BA] + SIM [3 mg dm-3 TDZ] increases the in vitro adventitious shoot regeneration from leaf explants of 'Carrick' pear, thus being a potential tool to be used in its future improvement through genetic transformation.
